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(57) 

-*rt*EFM£WSl 2^C^^n, Kftf—^UCCL 
/c^otEFM^^nS, E FM^ISS 1 2rii. 5 
>l/>^nvF^ff*C^.^, Tmin=3. Tmax= 1 

12**liar4. Turin =2; Tmax* = 12iM^ 




(2) 

1 

7 > U > ^ X WJfi $ ti/c8B» ? - $ 2>r4i> 
^ ^til^f ffl b "Cf ^ ^ ^;i/f - ^^IHi? tit 

±se ^ > u ^i/x&mmz tifttrnxi** lE^ft^-* 

<D^££^tf&fc^ft££D£i*&*I* DSV£*iflO£ 

if £ J: 5 ft ir- $ 2 - > sptcieii § ft £ £ ft cc , 

tcwmv MiR z titer &tm s ti t i ^ 7 s - «e» 
±i a f ? - * ' < * - > # tfttti s ft ft i >*§^£ ts , ±8sa» 

!R£ft. 20 
±8B £ ' * * - > 3&* 1** $ ft ( c B , ±8E 5 > U 

>yx©WJ«^*««>/ctfc«r\ aiRSft/c±8Btr^ 

F^#->#_b8E-?-^b * h iLr8B^$ft/cr : -^ 
[S»*3B3 ] 8*3lSE2K::fol*T\ 

*r £ cfc 9 ccsjs $ ft -c i »s 7 s - $ ssa&tt. 

[M*54 ] 8H««2CC*5^r. 

S?fcT * h4«lRL/c1£CC> ±8B^>U>^*<0*fl*^f* 30 
*7ticm U T±IB v - *✓ b h #S!R $tl/cf- **i3E 
f£$ftfc^~#IBfi$g{* 0 
[fft^JiS ] S»*31'2«:*ji*"C, 
?w^*Jl>^W&cj:£DSV£tfcaiU t£ffi£ft/tDS 

$ ft tcm& t-?z>?-~% tmmfo. 

[8t*5|6 ] 8»3frB5 6C*5l>T. 
t£ffi S ft /c D S V # L £ l > 4S x. 6 Btt^9r£Stt «c 
m 0 tcm-SZlM?- - > sMftffl S ft /clinch "T 
S^-MMWtt. 40 

5 > U > y $ ftfcK»? f - * £ ^ h 9 J 

$ o x f a v> % ;u > - * £i Birr & 

-^iB^a-c^or, 

±8E7 > U >^ ftfcflMfrCtt. lESTft -r- £ 

CDS^*ttCf5*J^ft«:«feDS-&SS, DSV£*i2JD£ 
& <fc 5 ft f 1 - * ^* # - > **— 8BtC8E« $ ft 6 i ftCC , 
±sBr- * £ - >rtcc 5 > u > 

fctt38-cajK 3 ft 1c 7 s - ^ ^IBi^T t*- ^ SEa^fifeo 50 



4$0fl 2003-303468 
2 

^lESftv ±fEv-*Pfc^ hiLT»*4(Db'7 h^'^- 
VSr^ofeCD^fflSSft. 

±IBf r -^^*^-> 3&« ttffl $ ft ft I ^^ic » k ±8 
<DVv h/^-><D*r±IB^>U>^XCD$lJ^fr^ 
i^/cTiftCC, DS V«r«t>4>tt<T£±8Et:? h^*^ 

±IB7 r -^^^-> tftfttH 3 ft fclg^CC » . ±IB ^ > U 
>yxoW^fl=***fc^ri«RSftfeJJEt:^ h 

-r-Scfc^CCKSSftn^^-^gB^JKi*. 

[8f«3fl 0] a»*3B8CC*JCiT. 
±8E7>U>y^<D*J»^fl=*«^ctfc«r, ±IBv- 
^t'^ h*aBRLfc»6C % ±IB^>U>^X(D§i]^ft 
^TC^CM L T ±IB v - 2/ 1: ^ h 3 ft /cf- ^ *8E 

[tmm i i ] 8i*3S8 cc^c^r . 

V^L*^ffi*jH^*i*^*±8E7 :: -^^'«^->^«lttl 
3 ft/c*§£ it^f - ^IBI^So 
[If^lS 1 2 ] S«*51 1 1 Kfcl>T. 

«itB $ ft tc d s v u # c ^fit^ffi ^. z> \&&&mmm$kic 
^>u>^x*m^aft/ciBi^7 r -^ ; i:^-r^7 < 

4i/Z)l&fitttt&mLX7 4i?*>\'7 £ ~Z£^V 

±8B^ > U > y *#*Jfi3 ft/ctt«RT «. lE^ft t^- ^ 
©B^*SStf*to*ft*4DSl±Se. DSV^riittl$ 

^^•fc^ftf 1 --^^^--^^— aptc8sasft^i«fic. 

±8B7*-»^>^->rt^v>U>yx©iM^ft=«:««) 

tctmxmiR z titer-* ^riai^-r * f^- ^ ib^^So 

±IB7 r -^^^->^ffi3ftft^^CC(i, ±8Ea» 
(Dt J 7 h^Z-><D*X±$Z?^is>?Z<Dmfo&ft* 

mtctt^c. Dsv^**>^ft<r^±8Et:^ h^s^ 
±8B f ff - ^ ^ ^ - > *^fcH $ ft tc m& & , ±i a 7 > u 

>^^OW^#4^/c^«r3StR3ft/c±8Bb'^ h 



(3) 

3 

[11*311 5] «3#S1 4(C*SL>T. 

im>mi 6] nmmi 4(c*h>-c* 

[W3011 7 ] 11*311 4«C*5l>T. 

?w^*;u£w«cj:sDsv*tfcitiu ^as^ti/cDs io 

[11*311 8] it*3ii 7tcfcc^r, 
tftfcH 5 *i/c DSV#L,*l»ffi*jB*.& ES& aifffiHSSfcK: 

[0 00 1] 

(ROM) Sr-f^flWfcfw ^^CC*tUrffiffl$tl5 20 
[0002] 

[ffi5fc<D8ftj] CD (Compact Disc )KD-ROM(C 
cmpact Disc Read Only Memory) ^0%^ ■< X^te, IX 

f - ^*SSUtfc< fc*©g£ft»t#i It, E<*R 
Ltt^. £/c. iS*, f=-»S:iiffi»BlSBa:CD-R 
(Compact Disc Recordable)^ -f X r — £3)fffE 

fiW5Jfi6&CD-RW (Compact Disc Rewritable)^ w 

* «E»-T 4 C £ fefaiJilctT*. 4i5«cftot*t* 
£ c c©Ci*6. CD-DAf^^. CD-RO 
MfwX*. CD-Rf yX^, CD-RWf^^ 

O^fii^otttC^. M«C % afi*£. MP3(MPEG1A 
udio Layer-3 )-^ATRAC (Adaptive TRansform Aco 
ustic Codinq) 3 T*-^ 5 £E8I It . CD 

-ROMf^^^CD-Rf h X£ k CD- RWf^ 

[0 00 3] iC5*«. CD-Rf^X^^CD-RW 40 
(Compact Disc ReWri table) *r * X ^OSttCCj: 0 % C 

RH*4i;t»t*5»). CDCD-r ^d?C3>f>7f 

4 3 **# fcT * * T * ^r* 0 . #88??-^ 4 4 #S£fI# 50 
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«R«HKK 5 1 <DfSSi«yiSP5 2 CC«|ftU *t^7 
3(Cj:^-C*fwX*W*.tfCD-R 5 4CC*tO 
•CiEST*. CD-R5 4CC«, * V )MDC D 4 2 
©8E»rtg#=ifcr--3ftS. C<OJ:5tc?l££SS4 1 <b 
EMHK5 1 it«fflUr«»«C*y^JUOCD4 2 
o^f-f^^Mt'^^ 

[0005] C D<D*£T H£**S£B4 4 M 1 
3(CS^TJ:9CC. A*^4 5fr6<Dll£ffi*&>6r>> 
^^tUSB4 6CC<fc^r7U-A-»^^aib, EFM 
1X31984 7(CcfcotEFM (eight to fourteen modula 
tion)0«»*tft^ 3 6«C. EFMUMSttfc??^ 
— &ifiC 1 RC (Cross Interleave Reed-Solomon Cod 
e) ^D-^4 8(Cftl£3tl. C I RCfn-^4 8K 
*jl>T fc x^-IJiE^ftti*. EFMtU 

(8f-*tf7 h) #1 4ft>W? h^lE&fcS 
*U 1 4 ^*>*>Ufc*? H^±<0Pfl&C3 fcT* HD-^-S* 

[ 0 0 0 6 ] B 1 4 5i. E»#L3»5 2 0««W«lfiJE«: 

tjvt. iBSr^^^-^^A^ss^-s 5^ec i rcx 

x>3-~y5 8$cgt*S£ft. F©7 h 

(C^^til> 0 C I RCi>3-^'5 BOtB^fcJ:^ 
^3- Fx>3-^5 8 0a^^-7;U^7*u^-tf6 0 ic 

If 6 0 iC <fc o T C ft 6 CD^r £ 3&«Bf 5cO«FP"Cie J»J $ 
*l. ^^^U^*6 0(Dffl**5EFMSHHS6 1 CCtt 

[0 007] CDOT^X^CCE&£*ltl>&:3>7*> 

CDt?*>4*\ ^'j^^^KDC D^6=if— Snfc^-/ 

<DCD(D^r^>n53:. nb'-^pJ$tl^(Z)CC^tL 
t. nt-^n/cr^ X2<Dm£X'&. e6^c^3f- 

[0 008] 

©*iJJ59<D/e&«:, JR»»fPB#tcXffi*»Al/t:*j*. * 
y a x ^(DS^cc-ecD^fii^^aj it ^ y ^ 

zi b--^oJ^r. CD- R^©tt«*l»tf ftC»WlH3&s* 

O /Co 

[0009] Ud^t, coawoawtt. *hwk: 



(4) 

5 

V. 3tT-R*±«:«^r* S^- *B8W*, 7 s - *E 
[0010] 

Dsv*«jjns#&<fc^ttf r - 

* rc * - > *s— SPCC SB& ^tl^i^C, 5 s - * ^ * - > 
WfJft«»iLttt, fi*^2CCE«CD<£5CC, n- K 
CD^fflS £ ft, ^- £ v < * - > tffctti 3 ft ft I >*i^C 
ft, ^-^v>:^->^ai$ti/clt^CC^, ^>u>y 

>aw->^ hiLriaiistifc^-^EiajKttT* 

[0 0 1 1 ] «*S7(D*9i6i, mStr-^ HK©^-^ 

ic?>i>> ?x<Dmm^*m&tcVtt&~vmiR2 titer 
£ft. ^-^^^-v^a^n&c^^cc^ wbl<o 

btLXmiRL. 7- Z txtcm 
Atctt, A<Dfflmift*m&tcftmvmtRZ 

[0012] S»3j3S 1 3<D*91tt, »fi£fcr * hKOf*- 

T*c<fc«:ioT, ^vu^^a^iJ^ft/cEl^- 

r- z z e&t z-r- zmwiWTrh o x . 7>u>^ 
*a*s«»3ft/ctfc«rw:. jE^ft-r- ^(om^mih so 
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fc**i*£DS-e*e. DSV%l«jn81*SJ:5ttf s - 

Wc7>u> ^ ^oWl^fefr^ttfefcttSRr atR S ftfc 
f c -dr*E»-rs^ r -f8a^6*"c*a. ^on&wfr 

#JH«l±<D»Jf«cl9»^f h<D^-^tf? ha*ffi£ft, 

[0013] c©^m 5>u>y*#»itt3ftfc 

-e<5H, D S V£*fJJD 5 — 
gBCCEilSft£<PT\ ffl«Oi>3-^%ttfflLTfB« 

ztitcr-zimmmz. r-2>**->i:iEL<n£. 

^ * - > % ia§§ r ^ »& cc , 7 > u > ^ x <DWJ»*ft 4 
m&tcttmxmvi2titcr~2*tmirz<D°v. dsv 

[0014] 

c»r»9j"*"4. ant c©swc££<^-*KS§B«f* 

e -Cd U— tf^K r ^ ^* > tf^O^/X U-lf^* 

aif*b-ifr^>^u-if 1 is c©u-if 1 a»6ja*13 
n/c u - if **seis^ -swa^^ms £ fctefiM*^ 

§yOTfe^iiil2 C(D7fe^P1^2 4il^L//cU-1f* 

[0015] *^»ss2tt. tmmmcutc&~?t. i> 
t**rsc<tcc^o-c, -^-^a^aiastifcvx^*^ 

-T£o Jfet 7^7? ^'3 *i357sffiM.At ©BBSS 

[0 0 1 6 ] 3KaSHS2CC«, E FM^WS 1 2 a^6© 

Ea«^ase«S3ns. A^ss^ea^^^, Ear*^ 
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Jlit-f* 4 Kf}^-1 frhte. mf<D 

CD«*§tcS^^/c^^>^^P-W<D-9-^r3- F#« 

[0017] > -f >fw 5**^-*!*, CIRC (Cr 
oss Interleave Reed-Solomon Code) x.>zj — ¥ 9(-Cffi 

fcfc^, 1 ^>:/;l,£>6t,>W:l 9- KCD1 6 fcf? h*s± 

&8 tr* r£Tfi8 tr? h<htc^Sd$tir^ti^nv> 

^x^-ITIEffiO^ 'J^^f- £^£ttftnT£x5-fT 

-FK^&2n& 0 

[0 0 1 8 3 C I RCx>n-^9CDffi^i, If ^3- F 
x>:3-£' 1 OCDfittfcJ:^ U-A5>>^^-7^^^' 20 

u*u-i itceMS^tu ^fson@i?ccie^j^n^ 0 ^ 

^yu^lfl 1 Offi^-^E FM» 1 

ju^u^m i<Dtti^^>u>y^^jajasi 3&C& 

2 (CfcW £ E F M^littJ^CO^ > U > t/X<Dftm&ft 

efm^i 2<Dmt)&3tm®m2<,cm£2ti 

[00 19] E F M§£iH 1 2^^>CD(DE FM7 U-A 30 

^S2CC^$n, *^^2^^><D^Pl^fl/cU- 
1fb'-A(Ccfc-^r*'^X^4±07^ FU^h^il 

n^o ccDck ; 5cciai^^^5n/c^'^xi^4^^ 

[0020] ^2te, CDCD 1 E FM7 U-ACD^-* 40 
t»ffi^T 0 CDTU 2 ^^>^;UCD-r-Y 

^-^Itl 2if>^ (24i/>W #>e>& 

€>c C<D^lt3 2is>#)\s(£.ttLX-9-'7zi~- F€> 1 » 
^;l/^i30x/c3 3*»^ (2©4f r -*tf? F) 
WcJOtlta^- EFM«B»©17U 
-ArttC, 1 2x>#jb©-9-^3- F<h, 2 4 
T^-^i, 4 2/>W©QAiJf- ^ 4 S/>jJOU©P 

[ 0 0 2 1 ] E FMfsISS (eic*t to fourteen modu 50 



lation: EFM) "CI*. (8^-*^ h) 

'mmu amm-^o) 1 <t 1 t<omcDo<D$i&&'hLrji 

iWHM) Tmin ^TtM, 3 TCCfflST* fcT* F 
g#0. 8 7 urn ifti. TCCfflSr^tr^ FfitffkH 

e*hfir**o si 4^ + >*^tr^ kohcc 
tt, 3 try hov-tPtr^ f (Ifr&try F<fc<>f*3*i 

& % ?+>*>\,vy bomm&Tt-rzmic 1 it, 

^^UioT^i irt^, 1EFM7 1/-A«, it'vF 
8 8 ^ + >^;l/tT^ r^6&&&CDT&£ e 7 U 
-AJSiftfttt* 7. 3 5 kHz<t<**VCO<2> 0 
[0 02 2] C(DJ:^ t cEFM7l/-A«:9 8<im#>fc 
tf^n-F^U-A (^/c5i-!f^*r3- F^O * 
9 8i@07 U-A£|&;frfafc:il£rr& 

- F7 A05t9I«:BBiJ"r4/c«)(D7 U- A|5]£8£P 

£ 0 CCO-tf^^-F^U-Aa. jl^CDCDCDW 

£8*181© 1 /7 5#0CfflST*. 

[0 0 2 3 ] CKDtf^- FS5«, 98il<DEFM^U 
-AfrhBf&ZfiZ* If^n- FfflCC*$^*5tBB(D27 
U-AtJ, -f-ti^ti. if^ri- F7U-A<DPI»!^"^- 
>r^)€>i<!:4>tC, EFM0.7^ht^-iMout of 

rule)0^£->-C&£o ^/c, t^P- FfflecfeWS 
Stf^F«. *ti?ti* P, Q. R, S. T. U, V, 

[0 0 24] R^i*>*;I/fcl>0W^>*;t42, CTx. 

[oo2 5] p^ + >*Ji/«, ^^x^rtji^ag-r 

2>i<>t>iQ>2> "J— F-f >xy T-C«. "0" CDfs-^, ^ ^ 

»f!£oHJtJ!r M o M i-i" i*«soii-rm#«rs^r 

U- FV >««<!: "J - FT^ HI«i©|B«CttIT4^ 
P^7Ai^riJ. Sffi^RB*"!". *tifcl^*"0"£l» 

[0026] Qf t>^W. CDCCISI^^^-CC^T^ 
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CRCfc'7 h^PiCC^O^^n^o 
[0 02 7] I! 31*, ±j$Ofc^X£ »;>^*5ctO'X^ 
> b > ^ CC o TTff flt £ tl/tT^ X * £S£ 

2 1^7X^'J>^ ^^>b'>ycDXfi-Cf^$n/c 10 
f^X^^T 0 mm^2 2 #7^ l£U$£lg 
Idf^Xt^F^*-^^ 2 3#tw 1 CC 

iBli^n^fi-^^B^-r^/c«>co*b^ 

*t*^r^'2 3^ b-lfTcSrT^ X2 2 ICC 

«sH-rs*a»f*u-if. ttwi<isxm<Dyt¥^ **** 
wtfh77+>^a«?w^^ £ecc, #£-** 

7 7 7*23^ XU v FflMt (HiSUttlO CCj:^T, 
■r-/X^2 1 CDSrfifaCCjUeto&o 

[0 02 8 ] 7cb** 2Tv-J2 2><T>m^MA^\"f a f* 20 
^^^6><DtH*<i#^RF8P2 4CC«*&3n*. RFSB 
2 452, 4^Sd7 r ^f*^^C[>S'7 ? -f 7^£G>aWjft#£ 
MITT* C<LCC<£-?T, S£ (RF) fl-Sf, 

2 6CC«*&S*i£. f-#»2 6B k RFfi#<DI»^^ 

D * ^ CcS^t »r X f>K^-^2 2 ©IgI(Ett^*»J 30 

[0 02 9] 7U-A-»^taSP2 5^6ttJ^3tl^ 
y ^>7^£#EFMtglE0g§2 7 5Cfl«&$*i. E FM9 

V*t)\s*r-Z\X. C I RCf r r3-^2 8«cfit»&3ti. .x 
.^-STIE©#! ! H*SW&. £6&c, MMOK2 9CC<fco 

*i£o EFM«WS2 7iPh<D*i~?^- Y^-ZtfiisX 
fA3>hP-73 2CC«^ni > , 40 
[0 03 0 ] ^fA3>FU-732(t 

(^$«aJT^>o ->Xf'Ar3> hn-73 2 cbMilUr, 
SS^tK^ >tocfc2>'*^SP3 3#«W6*rCl>ft. 
A3>}p-732(i. ^ ^#;b2 1 <D#rg<9{igCC 

C003 1 ]H4i*, EFMSESSSl 2CC*$#£8E'* 
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-5„ 04*C^ f*- jrfcT* h# 1 6itatB (00-F 
F) 1 OitSSK (0-2 5 5) 2iiaiB<t-C7r: 

WSKyhtASOt, 2 5 FV>#JU 
<D^^^->^#CET€)o 1 4 b* F5/>#^© 

«^b*h« (K»ft#<Di 1 1 i©paooQ» 
(is»ft#oi 1 1 icDpaoofo»^«^:i^sB$ra 

«B> Tmax^l 1 Tt*4 E FM<D*SfliJ (JWT, St7 

[0 03 2] 14t»F©3- Fi^>#iHB±«:SS»r 
^ii^-r'4>, ±St}UfcTmin= 3 T\ Tmax= 1 \ T<D? 

>u>^x y = * h&ft%mtc?tc#>t t C'-?-~v>t:y h# 

i-SiSn*. "7-*/t 9 Filt. (000). (0 
0 1), (0 10), ( 1 0 0) <D4WM<D.'*$-'>ifi 

mM$tixt.*z>. i 4b* vm±<Dffl$bv>tc#>sc'?~V' 

b* h*sfi6fflStiS— Wcoc»-CH5 4#«SL-C8i?BT 
S3 US) J 3^3^2 5 0, *-Att*M7) CC 

[0 03 3] 135 ACC^-Tcfc^CC. i©l 4 b* F<D^ 

(0 1 0) Ti&b*), 'XCDr-Zzslstfjltf 
(01110111) (1 6ilRSB-C«, 77, 1 Oil 
*iar«, 119) 0«^**;L-S. C(?)r--^y>^ 
14 b* h(D/>*^-> (0 0 1 000 1 0 0 0 0 

oio) cc^ftSft*, ^-r ^>^t 0 rgu<Di 4b'* 

= >yt,r3coi 4 b* FO^^->*%S9, 

= >^t, r^CDl 4 b* h fc<D£ 

[0 0 34] ±aSL/fc4«J»©v-S/hr^ hilt, 
(100) ^riiffiU/cftl^r^, Tmin=3T<bC^^ 

3fflCDv-^b* hCDrtrSI^KlflM-r^^-^b* h 
<hLT. DSV*aiJ>S-tt4t>©*s«tR3nS. DSV 

«9B*«^-/ u^Jb-c*n«+ l ^^x. iggg^a- 
(-3) r*4i(RS-rS. 

[0 03 5 ] H5BB, v->>b* hilt (0 0 0) 

zmmctcm^omzzm-?, mm <t 0 - tj <dds 

V*i+3t*0, SQPbI (t, - t») ©DSV3&J+2-C* 
SOt, *-f5>^t, CCteWSDSVtt, (-3 + 3 
+ 2 = + 2) 05 CIZ, v-^b* hiur 

(oio) *fiefflu/c»^©sK»%s-r. mm < t . - 

t t ) CDDSV^- lr^D, WPbI ( t» - tz) ODS 
V*i-2t*SOT. ^^5>^t, CCfett£DSV 
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«. (-3-1 - 2 = -6) tU2> e 15DH 
t'^hilt (00 1) $:1&mi,tcmi5<D&B%:ffi-?. 

mm <t.-tj ©dsv**+ it*o, mm u,- 

t 2 ) odsv#-2-c&&ot\ £ ^ > ^ 1 2 cc*? 

tt£DSVtt, (-3+l"2 = -4) <hft£ 0 
$4 X^V 1 2 CC*5tt£DS V#^4>0GCjfi< ft£-7- 
S/tfv h (00 0) #jltR£*l£o 
[0 03 6] "^-^tr* h*RSK*, EFM^P&fll2 

h^fr-C**, Tmin=3. Tmax= 1 1 ^Wcjr^-^ 
fc'?h£iIiRU -tO*T\ DS V£iR5g$-e£fcO£ 

^fMSPSBl 3£l£tt> fi£*OE FMai)SS«:J:or« t 
7 c -^^CCx^-^^G$^^^^DSV^#< ft 

*B5±r £ <£ 5 «: E F M^Pl^rtf £ oJ6S£ L T 1 » 

«MHU E FM07>l/> W U S ^ h©M^««>S 
J:5ecEFM^W81 2rt<D^-2/^-? hiliKSflSrSMSP 
T^o — ffJiO-C, Tmin=3, Tmax= 1 1 
*V TminV = 2. Tmax' = 1 2 ft 
4b\ 5>U>^* 'J 5 * h^fCDTminfccfcO'TmaxCD— 
#©#*SEEO"CfcJft<* Sfc. Turin =1, Tmax' 
= 1 3itU^(COtt^. 
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